Cytoplasmic pH in isolated rat enterocytes. Role of Na+/H+ exchanger.
The cytoplasmic pH (pHi) was determined in isolated rat intestinal cells with four methods. The pHi of cells in physiological saline buffered with Hepes (pH 7.3) at 37 degrees C was close to 7.0. The most reliable method, using the fluorescent pH indicator 2',7'-bis(carboxyethyl)-5(6)-carboxyfluorescein (BCECF), furnished a mean value of 7.03 +/- 0.05 (n = 42). The buffering capacity of intestinal cells determined with this fluorescent indicator was 62 +/- 5 mmol.l-1.pH-1. The mechanism governing the control of cytoplasmic pH was also investigated with BCECF, varying the Na+ concentration inside and outside the cells. When intestinal cells were suspended in a sodium-free medium in the presence or absence of ouabain, they became acidified. The process was reversed when Na+ was added to the incubation medium. An identical phenomenon occurred when the cells were artificially acidified with NH4Cl. Additional experiments led to the conclusion that isolated rat intestinal cells have an Na+/H+ exchanger independent of Cl- and inhibited by amiloride. This exchanger plays an important but not exclusive role in the control of pHi. The presence of other exchangers and the high buffering power of the cells explains the high stability of pHi noted in this study.